Halton I PROPOSE to describe very briefly the "kidney" we use at Halton, and comment on conservative treatment and J shall then discuss the patients we have treated. We have performed 30 dialyses to date. The "kidney" and equipment weigh 538 lb. approximately.
The assembly, testing and priming of the kidney takes about one hour. There is no sterilization of the unit to perform. The disposable units, i.e. artery and venous sets and the coil, are only used for one dialysis. 5 pints of fresh blood not more than five days old are required for priming and emergency use. The capacity of the kidney is about 1,000 ml. In order to eliminate any dead space we tense the cellophane with extra blood to a pressure of 250 mm.Hg just prior to connexion to the patient. All blood used through the kidney is heparinized. The patient is also given heparin before dialysis. To connect -the patient to the kidney we use normally the radial artery-the blood returning to the median cubital, cephalic or saphenous veins. Polyvinylchloride cannulh are employed.
Complications during dialysis have been few. Bleeding has been minimal; occasional oozing occurs from the sites of the "cutdown". A few cases develop hypotension, i.e. less than 100 mm.Hg systolic, which is controlled by small transfusions of 100 or 200 ml. of blood. We have not found any hmmolysis during dialysis. Little change has been noted in the patients' temperatures. On the whole we have found an improvement during dialysis. Some have regained consciousness dramatically, others have stopped vomiting, or convulsing-but all say they are very tired at the end of the six hours. In those patients we have weighed we may remove up to 3 litres of fluid from patients during dialysis. In 2 cases with pulmonary cedema, it has been greatly improved at the end of dialysis. The pressure in the blood circuit may be from 200 to 350 mm.Hg, and the flow rate 350 to 450 ml. per min. (an electronic flowmeter is used).
We endeavour if at all possible to avoid intravenous catheters, apart from the dialysis, due to the danger of introducing infection. Our conservative regime consists of an oral fluid intake (without intubation) equal to the urinary output and other losses plus 400 to 600 ml. for insensible loss in each twenty-four hours. We give at least 100 grams glucose a day but no fat, and in addition, vitamins, penicillin, and usually calcium gluconate daily. Bladder catheterization is reduced to an absolute minimum, self-retaining catheters are not used.
General Indications for Hrmmodialysis
(1) Clinical deterioration, i.e. vomiting, twitching, convulsions, restlessness and clouding of the sensorium. If the patient's blood urea is 400 mg./100 ml. or more with this clinical state we would dialyse, but if the clinical state is reasonable a blood urea of 400 mg. or over would not, in our opinion, necessitate immediate dialysis, particularly if the patient has commenced a diuresis.
(2) An increasing hyperkalhmia of 7 mEq./l. or over, which does not respond to other neasures.
(3) A serum bicarbonate of 12 mEq./l. or less. We have found it wise to dialyse early rather t4an late, particularly in cases of multiple injuries or where there is much sepsis or tissue breakdown. There has been no death during dialysis. I cannot envisage any specific condition which is a contra-indication to dialysis with this type of kidney. I have divided the cases treated by us into 4 groups as they presented on admission:
(1) Acute renal failures with reversible lesions.
(2) Acute renal failures with irreversible lesions.
(3) Chronic renal failures.
(4) Acute poisonings.
Of the 28 cases admitted to the unit 20 have been dialysed.
(1) Acute renal failures (reversible lesions) with tubular necrosis: 13 cases: 15 dialyses: 11 recovered from their renal failure. 10 are alive and well. Obstructive lesions: 2 cases: 1 dialysis: 1 died of a non-renal lesion and 1 improved. The artificial kidney is of most benefit in these cases.
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(2) Acute renal failures (irreversible lesions): 8 cases:
8 dialyses: 7 died, 1 improved.
(3) Chronic renal failures: 4 cases: 4 dialyses: 2 died, 1 improved and 1 remains. (4) Acute poisoning: 2 cases: (i) Barbiturate (not in renal failure). Because he was unfit to move, the artificial kidney was moved to this patient's hospital and a successful dialysis of seven hours was performed. This is the first time an artificial kidney has been moved to another hospital in this country.
(ii) Carbon monoxide with muscle necrosis confirmed by biopsy. The patient had her second dialysis on October 2, 1958 and had recovered by early November. Advantages of the Kolff Twin Coil Kidney (1) It is easy and quick to assemble, and easy to operate.
(2) The parts are pre-sterilized.
(3) It produces ultrafiltration and removal of fluid in the cedematous and overhydrated patient.
(4) There is no potential dead space in the coils.
(5) The financial outlay is low.
(6) From the Service aspect it is mobile and can be transported with ease by road or air. It can be adapted with no difficulty for use in the field.
However, as Merrill (1955) pointed out, rightly, it is not so much the type of "kidney"
used, but the experience of the teamrwhich is important. There is a considerable ainoit of detailed work required in the treatment of these cases, who are almost all in a desperate state on arrival. Adequate conservative treatment will guide most patients with acute renal failure through their illness. I must stress the point that the artificial kidney plays only a small part in the management of these cases and is in no way a substitute for good conservative treatment. Those cases most likely to require the assistance of the."kidney" are those with considerable tissue breakdown or sepsis, e.g. multiple injuries, a large involuting uterus, &c. There is no doubt now that the artificial kidney has a definite place in the treatment of selected cases of renal failure. Clinicians with cases of renal failure who are beginning to deteriorate should contact the nearest artificial kidney unit early, so that agreement can be reached as to the indications for transfer if necessary. There are three artificial kidney units in constant use in this country. They are at:
(1) Leeds General Infirmary.
(2) Hammersmith Hospital. General Infirmary, Leeds, and 98 had been dialysed. In 15 patients the kidney lesion had been irreversible, and in many of these the onset of failure had been rapid. A bilateral ascending pyelogram should always be done before performing a percutaneous renal biopsy. -In his opinion clinical deterioration was more important than the biochemical findings. The blood urea might be allowed to rise up to 400 or 500 mg./100 ml. if the patient was in a good physical state. Dr. Parsons doubted if a daily output of urine in excess of 1,000 mi. could always be taken as a positive criterion of recovery. At Leeds some patients had required dialysis when they were excreting daily amounts of urine well in excess of 1 litre. In discussing the best type of artificial kidney to use he suggested that a dialysis area of 30,000 sq. cm. was probably necessary for a severe case.
Group Captain Jackson, in reply to questions, said that the Royal Air Force had no experience of dialysing patients with extensive skin loss and agreed that this type of casualty would present technical difficulties which he considered could be overcome; the renal biopsies to which he referred were "needle" biopsies; and the operating team for the artificial kidney consisted of 2 medical officers and 2 sisters, but there were 4 medical officers attached to the Unit, supported by biochemists and other laboratory technicians.
Dr. Joekes agreed with Dr. Parsons that a daily output of 1 litre of urine was an entirely arbitrary criterion of recovery and was only one of the values to be considered in assessing whether or not a patient was recovering.
